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Abstract 
The present study examined in preschool aged children the effects of threat-related attention biases on anxiety 
symptoms. In addition, we also measured reactive and regulative temperamental traits, given that it is believed that 
these temperamental traits might be related to both attention biases and anxiety symptoms. Results showed that 
attention biases were associated with higher levels of anxiety symptoms. Furthermore, a marginally significant 
interactive effect of attention biases towards happy faces and inhibitory control on anxiety symptoms was found. 
These data are some of the first providing support for the presence of anxiety-related attention biases early in the 
development.
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1. Introduction 
Anxiety disorders are prevalent through the lifespan and are associated with several negative 
consequences on individual’s development. Given the early occurrence of clinical anxiety and its chronic 
course researchers within developmental psychopathology are interested in elucidating the factors 
responsible for continuity and change in anxious behaviors. 
Attention biases along with others distorted cognitive information processing are hypothesized to be 
involved in the etiology and maintenance of anxiety disorders. Even though there were attempts to 
replicate results from adult studies regarding the assumption that attention biases are an etiological factor 
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for anxiety problems, studies examining threat processing in anxious children have obtained mixed 
findings (Field & Lester, 2010). The majority of these studies used the dot probe task or the emotional 
Stroop task to assess attention biases and have focused on middle-to-late childhood and adolescence.  
For younger children (preschoolers) the relation between attention biases and anxiety was under- 
investigated. To our knowledge there are four studies conducted with younger children, reported in the 
literature, that have investigated anxiety-related attention biases. For example, Perez-Edgar et al., (2011) 
revealed in a sample of preschool children that behavioural inhibition (a temperamental trait associated 
with increased risk for anxiety disorders) was significantly related to social withdrawal only for children 
that presented a bias toward angry faces. 
Early identification of attention biases associated with anxiety offers a larger window for prevention or 
early intervention. This may be particularly important given the evidence that threat-related attention 
biases are significant predictors of cognitive behavioral therapy success in children with anxiety disorders 
(Legerstee et al., 2009). 
The aim of the current study was to examine whether attention biases toward threat can explain anxiety 
symptoms in young children. In addition, we also measured temperamental traits such as fearful 
temperament and inhibitory control that are known to be related to both attention biases and anxiety 
symptoms. For example, there are several data linking high levels of fearful temperament or similar 
temperamental constructs (negative affectivity, behavior inhibition) and low levels of inhibitory control, a 
temperamental construct that plays an important role in the regulation of behaviors and emotions, to 
higher risk for anxiety disorders. Moreover, empirical evidence pointed that inhibitory control can be also 
regarded as a self-regulative temperamental trait that moderates the anxiety-related attention biases. 
Therefore, we included these temperamental variables in our explanatory model of anxiety symptoms in 
children because this way offers a more complete view of the potential vulnerability markers that might 
be present in children before the development of this disorder. Moreover, this model allows us to test 
whether threat-related attention bias is a significant variable in explaining anxiety after controlling for the 
variance in anxiety symptoms that might be explained by other anxiety-related risk factors such as fearful 
temperament and inhibitory control. 
2. Method 
2.1. Participants 
Participants were 56 children (25 boys and 31girls) with a mean age of 6 years selected from a local 
kindergarten.  
2.2. Measures
Attention biases toward threat stimuli were assessed using the dot-probe task. Each trial of the dot-
probe task begin with the presentation of a 500-ms central fixation point, a pair of pictures showing 
human facial expressions for 500 ms, the probe (a black star-shaped stimulus) taking the place of one of 
the pictures and a blank white screen as a pause for 500 ms. Children were instructed to press key A when 
the probe replaced the picture on the left side of the screen and key L when the probe replaced the picture 
on the right side of the screen. Children completed 8 practice trials and 160 experimental trials.  
The  questionnaires  employed  in  this  study  were  the  fear  and  inhibitory  control  subscales  from  the  
Children's Behavior Questionnaire (CBQ; Rothbart, Ahadi, Hershey, & Fisher, 2001; see Benga, 2004 for 
the Romanian version) and the Spence Preschool Anxiety Scale (SCAS; Spence, Rapee, McDonald, & 
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Ingram, 2001; see Benga, ğincas, & Visu-Petra, 2010 for the Romanian version). Both questionnaires 
were administered to the parents. 
3. Results 
In order to investigate the impact of attention biases toward threat, fearful temperament and inhibitory 
control on anxiety symptoms we conducted a hierarchical regression analysis. In this regression analysis, 
attention bias scores for angry faces, fearful temperament and inhibitory control were the predictors, 
whereas the total score on the SCAS served as the outcome variable. In addition, in this regression 
analysis we also computed several interaction terms: Inhibitory control x Fear; Inhibitory control x 
Attention biases; Fear x Attention biases; Inhibitory control x Fear x Attention biases.  Following Aiken 
& West (1991) guidelines, all variables were first centred and the interaction terms were computed as 
multiplicative products of these centred variables. All the predictors and interaction terms were entered in 
separate steps.  
The model in which we included all the factors explained 45% (R2 =.45, f2 = .81) of the variance in 
anxiety symptoms. Also, our results revealed that fearful temperament contributed significantly in 
explaining anxiety symptoms (b = 8.47, p < .001). In other words children with high levels of fearful 
temperament had higher levels of anxiety. Moreover, attention biases toward angry faces were a 
significant predictor for anxiety (b = .02, p = .05). As expected, children with higher attention vigilance 
toward angry faces presented greater anxiety. We also found a significant interaction between fear and 
inhibitory control (b = - 5.04, p = .03).We examined the particular form of this interaction by plotting the 
regression of anxiety symptoms on fearful temperament at high (one standard deviation above the mean), 
medium and low (one standard deviation below the mean) levels of fearful temperament and inhibitory 
control. This interaction indicated that children with high levels of fear and high levels of inhibitory 
control had significantly lower levels of anxiety symptoms, t(52) = 2.14, p = .03. 
In order to control for the possible effect of emotionality in general in anxiety, we looked for possible 
effects of attention biases toward happy faces on anxiety symptoms. Therefore, we conducted an 
additional hierarchical regression analysis in which we included the attention biases scores for happy 
faces. This explanatory model included the same predictors as the model in which we entered threat-
related attention bias scores. The model in which we included all the factors explained 45% (R2 =.45, f2 =
.81) of the variance in anxiety symptoms. Similar with the previous regression model, fear (b = 8.47, p < 
.001) and the interaction between inhibitory control and fear (b = - 5.26, p = .03) significantly explained 
anxiety symptoms. In contrast with the previous model, although attention biases for happy faces were 
not a significant predictor for anxiety symptoms (b = .00, p = .96) this model yielded a marginally 
significant interaction between attention biases for happy faces and inhibitory control (b = - .03, p = .08).  
This interaction revealed that, there was a tendency for a positive association between attention biases for 
happy faces and anxiety symptoms for children with low levels of inhibitory control. 
4. Discussion 
The goal of the present study was to investigate the impact of attention biases toward threat on anxiety 
symptoms. Several findings relevant to this goal emerged.  
First, attention biases for angry faces significantly explained anxiety symptoms after controlling for the 
other temperamental variables such as fearful temperament and inhibitory control. The direct association 
between attention biases toward threat and anxiety symptoms seem to be in line with the early finding of 
Martin & Jones (1995) who also demonstrated in three different age groups (4-6 years, 6-7 years and 8-9 
years) a direct association between anxiety (spider fearful children) and attention biases toward threat-
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related material. Additionally, this result supports the assumptions of some theoretical models regarding 
the development of anxiety-related attention biases. Specifically, such models point that attention biases 
toward threat exist at an early stage of development in children that have sensitivity to threat material, 
like children with anxiety disorders or with a predisposition to manifest anxiety symptoms (Pine, 
Helfinstein, Bar-Haim, Nelson, & Fox, 2009). However, there are also data in the literature reporting no 
direct relation between threat-related attention biases and anxiety or anxiety-related constructs in both 
young children and middle aged children (e.g. Susa, Pitică, Benga, & Miclea, manuscript under revision). 
Therefore, it is important to be cautious in drawing any firm conclusion regarding the relation between 
threat-related attention biases and anxiety in younger children.  
Second, the present study revealed an interesting potential relation between attention biases for happy 
faces and anxiety in children with low levels of inhibitory control. Thus, it seemed that attention biases 
for positive information had a negative impact (higher levels of anxiety) for children with poor skills in 
suppressing their approach responses for task irrelevant positive stimuli. This result might be in line with 
recent work suggesting that anxiety may be also linked to perturbations in processing positive stimuli 
(Perez-Edgar et al., 2010).  
All these conclusions should be considered in the light of several limitations. First, temperamental 
traits, attention biases and anxiety were assessed concurrently. Therefore, no conclusion can be inferred 
regarding the directionality of the observed effects. Second, since our study is one of the first 
investigating the impact of attention biases on anxiety symptoms in young children (preschoolers) and 
also one of the first that assessed attention biases for this age-group using a standard dot-probe task, based 
on the protocol normally used with adolescents and adults, we believe that future replication of this data 
will be essential.  
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